Since the 1950s, the common view of development has been internalist: development is seen as resulting from the unfolding of potentialities already present in the egg cell.
Since the 1950s, developmental biology has been dominated by an internalist perspective (Lewontin 2000; Oyama 2000; Gilbert 2002 ). According to this conception, the organism is merely the product of the successive divisions of the egg cell. As a consequence, in this view, only "self" cells (that is Several biologists and philosophers of biology have offered a critique of this common view. Those include developmental biologist Scott Gilbert (Gilbert 2001 (Gilbert , 2002 (Gilbert , 2005 Gilbert and Epel 2009; see also Gilbert, this volume) , and the proponents of the "development systems theory", or DST (Oyama 2000; Oyama et al. 2001; Griffiths 2009 ; see also The analysis offered in this paper backs up the "ecological developmental" perspective ("eco-devo") defended by Scott Gilbert (Gilbert 2001; Gilbert and Epel 2009) , which insists on the decisive influence of the environment on development. At the same time, I hope to take this eco-devo perspective one step further, in clarifying the question of how to delineate the developing organism. In addition, my conception bears some similarities with the developmental systems perspective, but also some differences, which I will describe in details.
I start with a very classic preliminary definition of development: development is the set of mechanisms that lead an organism from the egg cell to adulthood (itself defined as the reproductive capacity). Thus understood, development includes key embryological stages, such as cleavage, gastrulation, cellular differentiation, and organogenesis. As the argumentation advances, it will become clear how I depart from this classic definition, and how it is related to the reconceptualization of the boundaries of development.
The acquisition of bacteria playing a role in development
This section demonstrates the necessity of symbioses, in particular bacterial symbioses, for the accomplishment of a normal development, and explores the different ways for the acquisition of these bacteria.
Yet, before showing the decisive role of bacterial symbioses in development, I need to say how I define "symbiosis". I take "symbiosis" to refer to any long-lasting interaction between two organisms of different species, this interaction being evolutionarily beneficial for one partner, and whether beneficial or neutral for the other partner. In the first case, the symbiotic interaction can be called a "mutualism", while in the second case it is sometimes called a 
Transovarian acquisition (vertical acquisition)
In the case of a transovarian acquisition, the symbiotic bacteria are transmitted by the mother, in or on the gamete.
It is a vertical (parent-offspring) transmission. In several well-documented cases, the bacteria interact directly with the host's cells during embryogenesis and can have strong effects on development. Transovarian acquisition occurs mainly in invertebrates. In most (but not all) cases, the bacteria involved are intracellular.
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The best-studied case of a transovarian acquisition of a symbiotic bacterium involved in development is the Wolbachiaarthropods endosymbiosis, often described as a model for such an acquisition (O'Neill et al. 1997 (Brownlie and Johnson 2009; Jaenike et al. 2010) . Sometimes, the vertically acquired host-symbiont association is not monospecific, on the contrary it is an association between a host and a consortium of bacteria (for examples in squids or cuttlefishes).
Environmental acquisition (horizontal acquisition)
The second main mode of acquisition is environmental acquisition. In this case, bacteria come from the surrounding habitat, at each generation, and therefore the acquisition is said to be horizontal. The difference with the first mode is that the symbionts do not interact directly with the host in the very first steps of its embryogenesis. The symbionts are acquired after hatching or birth. Even so, it is important to note that, in many cases, the horizontally transmitted symbionts come from the parents. For example, termite newly hatched juveniles acquire symbiotic bacteria by being fed by the feces of their parents (Abe et al. 2000: 64) . 
Establishing the boundaries of the developing entity
The data analyzed in the first section of this paper amply demonstrate that "all development is co-development" (Gilbert 2002 ). Developmental internalism, as it has been defended for decades, is wrong: it is simply not true that the organism is the set of constituents originating from the egg cell.
Instead, every organism is the genetically heterogeneous product of endogenous and exogenous constituents. Gut microbiota, for instance, is part of my body, and even an indispensable part of it. To resort to the appealing and widely used language of the "self", one can say that every self is a mixed self from its inception, that is, as early as the developmental period, sometimes, as we have seen, as early as the very first stages of development (Turnbaugh et al. 2007; Eberl 2010) . The organism harbors on all its surfaces (gut, skin, lungs, sexual organs, etc.) huge numbers of symbiotic microorganisms, with which it interacts dynamically, as these microorganisms may change during the lifetime of the organism.
How are these symbionts tolerated by the host? In accordance with the self-nonself theory (Burnet 1969) , the immune system is usually said to discriminate between self and nonself, and consequently to reject any genetically foreign
entity. Yet, to develop normally, the organism actively tolerates (and must tolerate) many foreign entities.
Therefore, immunoregulation towards symbiotic bacteria (that is, downregulation of a potentially destructive response against these bacteria after a specific interaction) is fundamental, in vertebrates as well as in invertebrates. In what develops is, strictly speaking, a developmental system or "DS", which can be defined as the broad association of an organism and its environment. "Developmental systems" are described as close organism-environment associations, or "OE", in which it is impossible to dissociate the organism from its environment (Pradeu 2010b) . In contrast, I suggest that what is needed is a new conceptualization of the organism's boundaries -a claim which clearly does not amount to saying that there is no actual distinction between the organism and its environment.
In my view, the immune system, via its tolerance/rejection activity, is still critical to delineate the organism, but then the organism is precisely a heterogeneous entity, made of both endogenous ("self") and exogenous ("foreign") constituents. In other words, the immune system defines a boundary between the "inside" and the "outside" of the organism, but this boundary is not equivalent to the boundary between the endogenous (that which comes from the inside) and the exogenous (that which comes from the outside) (Pradeu 2010a ). This leads to the idea of an extension of the immune tolerance period: within the self-nonself framework, and following the work of Medawar and colleagues (Billingham et al. 1953) , it has long been thought that the immune system can tolerate foreign entities for a short early period corresponding to a state defined as "immature", usually the fetal or the immediately postnatal period, and then will reject every foreign entity (Burnet 1969) . If the view defended here is correct, then the immune tolerance can occur throughout the life of the organism, though the degree of immune tolerance is probably higher in early periods than in later ones.
On this basis, I would like, before concluding, to suggest a daring, still to be proved hypothesis. This hypothesis states that the mechanisms which enable the tolerance of commensal and symbiotic bacteria are partly developmental in nature. These mechanisms would be "reactivations" of developmental constituents and processes.
Evidence for this hypothesis can be found in Drosophila, where the homeobox gene Caudal (that is, a gene regulating development, and more precisely morphogenetic patterns) plays a critical role in maintaining the gut-bacteria homeostasis in the adult (Ryu et al. 2008) . Moreover, key components of the 
